Abstract -Although the Mesozoic sediments of the Cleveland Basin (North Yorkshire) have generally not been strongly faulted, several approximately N-S trending faults have been identified along the coast. New seismic data from adjacent coastal waters has allowed the offshore extension to the fault system to be examined for the first time. The coastal faults from Peak (Ravenscar) to Red Cliff (Cayton Bay) are shown to form part of a linked system defining a narrow graben only some 5 km wide, the Peak Trough. Faulting has been complex, with decollement levels apparently developed in weak layers at various horizons in the Triassic and Permian strata: fault geometries and regional considerations suggest that extension has been dominant. Movement occurred intermittently from Triassic to latest Cretaceous or early Tertiary times.
Introduction
The North Yorkshire coast, from Flamborough to Redcar (Fig. 1) , includes some of the finest exposures of Mesozoic sediments in the British Isles. The sediments accumulated in the Cleveland Basin (the onshore extension of the Sole Pit Basin), a depositional area bounded to the south by a major east-west fault zone, the Howardian-Flamborough Fault Belt. Although faulting was much less severe within the basin, several approximately north-south trending faults cut the coast between Runswick Bay and Red Cliff (Cayton Bay) and influence the orientation of that part of the coastline. Most have westerly throws of not more than 60 m. However, the easterly downthrowing Peak Fault is more spectacular and has long attracted debate (see section 2, below). The discussion has focused principally on whether it moved during Jurassic time or is solely a Tertiary tear fault. There has been little consideration of its spatial or genetic relationships with other coastal faults, probably because of the lack of exposure inland and the difficulty of tracing the faults for more than a few kilometres. However, Kendall & Wroot (1924, p. 770) noted that the faults from Peak (Ravenscar) to Red Cliff were probably all part of the same system, while Alexander's (1986) idealized flow model for the Scalby Formation (Middle Jurassic) indicated a very shallow trough lying between Peak and White Nab. Dingle (1971, p. 323) noted that the fault system continued northward from the present coastline and both he and Crosby (1981) mapped the Peak Fault for some distance offshore. Dingle's interpretation was based on seismic reflection profiles obtained using low-power sources which gave penetration of only a few hundred metres, generally insufficient for the mapping of any very distinctive marker horizons.
In 1986 JEBCO Seismic Ltd gathered seismic reflection data within a 30 km wide offshore zone extending from the Wash to Northumberland (Fig. 1) in anticipation of the UK lOth-round block allocations at the end of that year. This has allowed us to trace the main coastal faults for some distance offshore. Survey lines were set out on an approximately rectangular grid at 5 km spacing, with orientations parallel and at right angles to the general trend of the coastline. Lines at right angles to the coast were continued to within about 1 km of low-water mark, and some beach ties were made. Ties were also made to all released offshore wells within the area covered, synthetic seismic traces were computed and time-depth conversion plots were prepared. For commercial reasons, data processing was biased in favour of delineation of the sub-Permian strata and the sea-bed multiples which are a recognized problem in the area were only partially suppressed. Nevertheless, primary events can be distinguished even at shallow levels where there are contrasts in dip.
The profiles obtained show that the faults exposed from Peak to Red Cliff and their offshore continuation delineate a narrow graben trending obliquely to the present coastline, here named the Peak Trough. Although the bounding faults intersect the coast about 21 kilometres apart, the graben is only about 5 km wide (Fig. I) .
The Peak Trough onshore
The Peak Fault marks the more sharply defined western margin of the Peak Trough while the eastern margin is formed by step-faulting along the Scarborough-Cayton Bay and Red Cliff-Hunmanby lines. The Peak Fault cuts the cliffs at the south end of Robin Hood's Bay, where it has a maximum down-
